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BENZOXAZOLES AND PYRIDINE DERIVATIVES USEFUL IN THE TREATMENT OF THE TYPE II 
DIABETES 

This invention relates to certain novel compounds, to a pioccss for preparing 
such conq)ounds, to pharmaceutical compositions containing such compounds and to 
5 the use of such compoimds and conqiosidons in medicine. 

Intemanonal P^ent Application, Putdicaticm Number WO 94/01420 discloses 
compounds of formula (A): 

Al-X'-(CH2)n-0-A2-A3'-Y.R2' (A) 

10 

or a phannacemicaUy accqnable salt thereof, and/or a phannaccudcally accq)table 
solvate thereof, wherein: 

A^' represents a subsdmted or unsubsntuted aromadc heteiocyclyl group; 

a2' represents a benzene ring having ttuee optional substituems; 
15 a3' represents a moie^ of fbnnula -(CH2)in*CH(0R^ y wherein R^* rqnesents 

substituted or unsubstimted all^l, aiyl, aralkyi or all^lcazbonyl and m represents an 

integer in the range of from 1 to S, or A^* rqiresrats a moiety of fonnula -(CH2)]ii'.i- 

CHsC(OR1 V wherein R^' and m' are as defined above; 

r2* represents OR^* wherein R^' represents hydrc^en, alkyl, aryl or aralkyi « R^* 
20 represents an aromatic heterocydyl group or -NR^ R^ wherein R^' and R^' each 

indq)oidentiy represrat hydrogen, alkyl or alkylcarbonyl or R^' and R^* together with 

the nitrogen atom to which they are attached form a heterocyclic ring, providing that 

R^' rqiresrats an aromatic heterocydyl group only when Y' as defined below 

represents a bond ; 

25 X* represents NR* wherein R represents a hydrogen atom, an alkyl group, an acyl 
group, an aralkyi group wherein the aryl nooiety may be subsdmted or unsubstituted, 
or a substituted or unsubstituted aiyl group; 

T represents C=0 or or a bcMid providing that Y* represents a bond oifl^ 
r2' represents die above mentioned aromatic heterocydyl groiip; and 

30 n' represents an integer in the range of from 2 to 6. 

These compounds are stated to have uuer alia good blood-glucose lowering 
activi^ and are therefore of potential use in the treatment and/or prophylaxis of 
hyperglycaemia and to be of particular use in the treatment of Type II diabetes. 

It has now surprisingly been discovered that a particular group of compounds 

35 falling within die generic scope of the conq)ounds of formula (A) have particularly 
good blood-glucose lowering activity combined with fieedom from adverse 
haematological and cardiac effects. These compounds are therefore c nsideredto 
hold potential to be of particular use in die treatment and/or prophylaxis of 
hyperglycaemia and K) be of particular use in die treatment of Type II diabetes. 

- 1 • 
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These compounds are also indicated to be of potential use for the treatment 
and/or prophylaxis of other diseases including hyperlipidaemia and hypenension. 
They are also indicated to be of use in the treatment and/or prophylaxis of 
cardiovascular disease, especially atherosclerosis. In addition these compounds are 
5 considered to be useful for treating certain eating disorders, in particular the 

regulation of appetite and food intake in subjects suffering from disorders associated 
with under-eating, such as anorexia nervosa, and disorders associated with over- 
eating, such as obesity and ancmxia bulimia. 

These compounds are also indicated to be of of potential use in the treatment 
10 and/or prophylaxis of renal disease, especially renal disease associated with the 

development of Type n diabetes including diabetic nephropathy, glomerulonephritis, 
glomenilar sclerosis, nephrotic syndrome, hypenensive nqihrosclerosds and end stage 
renal disease. The prophylactic action of an insulin sensitiser upon nephropathy is 
also indicative that an insulin sensitising agent can be expected to prevent, reverse, 
IS stabilise or retard the progression of microalbuminuria to albuminuria. This is 
because microalbuminuria is considered to be a predictor of future nephropathy, 
especially in patimts with clinical evidence of pre*diabetic insulin resistance 
syndrome* alternatively referred to as Syndrome X. 

Accordingly, the present invention provides a compound of fcnmula (I): 

20 




OCH^R^ 

(D 

or a pharmarautically acceptable salt thereof, and/or a pharmaceutically acceptable 
solvate thereof, wherein represents 2-benzoxazolyl or 2-pyridyl and represents 
25 CH20CH3orCF3. 

fteferably, R^ represents 2-benzoxazolyl. 

Suitably, R^ represents CH2OCH3. 

Preferably, R^ represents CF3. 

As indicated above, a compound of formula (I), and the pharmaceutically 
30 acceptable salts thereof, may exist in one of several tautomeric forms, all of which are 
encompassed by the present invention as individual tautomeric forms or as mixtures 
thereof. 

Suitable pharmaceutically acceptable salts include salts of carboxy groups and 
acid addition salts. 

35 Suitable pharnuu:eutically acceptable salts of carboxy groups include metal 

salts, such as for example aluminium, alkali metal salts such as lithium, sodium or 
potassium, alkaline earth metal salts such as calcium or magnesium and ammonium 

.2- 
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or substituted axnmonimn salts, for example those with lower alkylainines such as 
triethylaminc, hydroxy alkylamines such as 2-hydroxycthylaminc. 
bis-(2*hydn>xyethyl)ainine or tri-(2-hydroxycihyl)aminc, cycloalkylamines such as 
bicyclohexylamine, or with procaine, dibenzylpiperidine, 
5 N-benzyl-P*phenethylamine, dehydroabietylamine, N»N*-bisdehydroahietylaixune, 
glucamine, N-methylglucaxnine or bases of the pyridine type such as pyridine, 
collidine, quinine or quinoline. 

Suitable acid addition salts include pharmaceutically acceptable inorganic salts 
such as the sulphate, nitrate, phosphate, borate, hydrochloride and hydrobnmiide and, 
10 where feasible, pharnuu^eutically acceptable ciganic acid addition^ 

acetate, tartrate, maleate, ciorate, succinate, benzoate, ascori)at€, methanesulpbonaie, 
a-kcK) glutarate and a-glycerophosphate. 

Suitable phaxmaceutically acceptable solvates include hydrates. 

The salts and/or solvates of the compounds of fonnida (I) may be prquued 
IS and isolated according to conventional procedures, for exaznple sodium salts may be 
prq)ared by using sodium metiioxide in methanol. 

In a further aspect the present invention also provides a process for the 
preparation of a compound of foxmula (I), or a pharmaceutically acceptable salt 
thereof, and/or a pharmaceutically acceptable hydrate diereof, which process 
20 comprises hydrolysing a compound of fonnula.(II): 



O 




wherein and are as defined in relation to formula (I) and represents a 
25 hydrolysable group; and thereafter, if required, preparing a pharmaceutically 

acceptable salt of die ccnnpound of formula (I) and/or a pharmaceutically acceptable 
solvate thmof . 

A suitable hydrolysable group is a group of formula (a) or an epimer 
d«eof: 

30 




A suitable hydrolysable group is an Evans chiral auxiliary, for example a 
group of formula (b) or an epimer thereof: 
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N O 

W 

CHjPh (jjj 

A suitable hydrolysable group is a C^.g alkoxy group. 
5 The hydrolysis of the compound of fonnula (II) is earned out using conditions 

appropriate for hydrolysing the particular group chosen, for example when is a 
group of fonnula (a) or a C^.^ alkoxy group, the hydrolysis is suitably cairied out 
under acidic conditions, for example using dilute sulphuric acid, conveniently in a 
water/dioxan mixture, for example a 1 :1 mixture, at any temperature which provides 

10 a suitable rate of fonnation of the required product, generally at an elevated 

tenqscratuie, such as in the range of from SifiC to 120^, for example 90^C; or when 

is a group of fonnula (b) the hydrolysis is generally canied out using lithium 
hydroperoxide in an aqueous solvent, such as aqueous tetrahydrof uran, ai any 
teiiq)eratuie which provides a suitable rate of fonnation of the required product, 

IS generally at a reduced temperanire, such as in the range of ficom -KPC to (PC, for 
example 0^ Altemadvely, when is a group of fonnula (b) the hydrolysis may 
be effected under basic conditions, using for example aqueous sodium hydroxide, in 
an appropriate solvent such as aqueous tetrahydrof uran usually at ambient 
tenqierature. 

20 A compound of formula (II), wherein is a moiety of the above defined 

formula (a) or (b), may be prepared from a compound of fonnula (ID) : 



(HI) 



25 wherein and are as defined in relation to formula (I) and represents a 

leaving group; (i) for compounds of fonnula (II) wherein lMs a moiety of the above 
defined formula (a), by reaction with (5)-phenylglycinol; or 
(ii) for compounds of formula (II) wherein lMs a moiety of the above defined 
formula (b), by reaction with (5)-4-bcn2yloxa20lidin-2-one, preferably an activated 

30 fonn thereof; and thereafter separating the required isomer fit>m the mixture of 
diasttreoisomers produced. 

A suitable leaving group is a halogen atom, for exaniple a chlorine aKm 



.4. 
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The reaction between the compounds of fOTmula (JD) and (S)-phenylglycinol 
may be carried out under convennonal amidadon conditions, for example in an inen 
solvent such as dichl<mmethane at a temperature which provides a suitable rate of 
fonnadon of the required product, suitably at ambient temperature and preferably in 
S the presence of a base such as triethylamine. 

A suitable activated form of f5M-benzyloxazolidin-2-one is a salted fonn, for 
example an alkali metal salted form, preferably a lithium salt. 

The activated fonn of C5>4-benzyloxazolidin-2-one may be prepared by any 
appropiate conventional mediod. Thus when the activated fomi is a litiuum salt, it 
10 may be prcpaxtd by treating f5>-4-benzyloxazolidin-2-one witii a source of liduum 
icms in the presence of a base, suitably provided by n-butyllithium, in an aprotic 
solvent such as tetrahydrofuran, usually at a low temperature, for example in the 
range of from -78** to 0**C 

The reaction between the compound of fonnula (III) and the activated fonn of 
IS f5;-4-benzyloxazolidin-2-one may be carried out in an aprotic solvent, such as 

tetrahydrofuran, at a temperature which provides a suitable rate of f onnation of the 
required product, conveniendy by allowing the reaction ntixture u> slowly warm from 
•78^toO^C 

Preferably, the activated form of ('5>4-benxyloxazolidin-2-one is prepared 
20 and then reacted in-sim with the compound of formula (III). 

A compound of fonnula (m) may be prepared by hydrolysing the carboxylic 
ester CX)0R2 of a compound of formula (IV): 




25 

wherein and are as defined in relation to formula (I) and R^ represents an alkyl 
group, and thereafter converting the carboxylic acid group so formed into a moiety 
COJJ, 

A suitable alkyl group R^ is a Ci.^ alkyl group, especially a methyl group. 
30 The hydrolysis of the carboxylic ester may be effected by use of any 

conventional hydrolysing agent, such as an alkaline metal hydroxide, for exanq>ie 
sodium hydroxide. 

The hydrolysis of die compound of formula (IV) may be carried out in any 
suitable solvent such as a medianol/water mixture, conveniendy a 1:1 mixture, at a 
35 temperature which provides a suitable rate of formation of the required product, 
suitably at an elevated temperature and conveniendy at die reflux temperature of the 
solvent 
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The conversion of the ca]ix)xylic acid group into the moiety COX^ may be 
carried out using any appropiate conventional procedure, depending upon the 
particular nature of the group chosen, thus when is a halogen a suitable 
procedure involves treatment of the carboxylic acid with an oxalyl halide, for 
5 example oxalyl chloride when is chlorine. 

The reaction conditions for the conversion of the carboxylic acid group into 
the moiety COJL^ will be dictated by the particular nature of and the soiuce of 
chosen, for exanople when is halogen and die source of is oxalyl chloride then 
the reaction may be carried out in an inert solvent such as dichloromethane or 
10 benzene at a temperature which provides a suitable rate of fonnaticMi of the lequiied 
product, suitably at ambient temperature or at an elevated temperature such as die 
reflux temperature of the solvent 

It will be appreciated that the preparation and separation of a compound of 
fonnula (II) wherein is an epimer of the above defined moiety (a) or (b) and its 
IS subsequent hydrolysis to afford a compound of fonnula (I) can be achieved by 
employing analogous methods to those described above for the preparation, 
separation and hydrolysis of a conqpound of formula (II) wherein represents the 
above defined moiety (a) or (b). 

A conqx>und of fonnula (11) wherein lMs a moiety of fonnula (b) may also 
20 be prepared by dehydroxylation of a compound of fcmnula (V): 




(V) 

wherein R<> and are as defined in relation to formula (I) and X is a moiety of the 
25 above defined formula (b). 

The dehydroxylation of the compound of formula (V) is conveniendy caxried 
out by treatment widi a trialkylsilane, for example triethylsilane, preferably in die 
presence of trifluoroacetic acid and conveniendy using trifluoioacetic acid as solvent, 
at any temperature providing a suitable rate of formulation of the product, for 
30 example at a temperature in the range from 0°C to room temperature. 

It will be appreciated that a compound of formula (11) wherein is a moiety 
of formula (b) would also be obtained by dehydroxylation of a compound of formula 
(V) in which die hydroxy bearing stcreocentrc is epimerised. 

A compound of formula (V) may be prepared by reacting a compound of 
35 formula (VIA): 
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(VIA) 



wherein is as defined in relation to fonnula 0), with a compound of formula 
5 (VIB): 




Ph (Vm) 

wherein is as defined in reladcm to formula Q); and thereafter separating the 

10 required isomer from the mixture of diastereoisomers produced. 

Suitably in the above menuoned reaction, the compound of fonnula (VIB) is 
in an activated form, which is preferably provided by treating the conapound of 
formula (VIE) with an alkylboron triflate, for exasiple dibutylboron triflate, 
preferably in the presence of an amine base such as iriethylamine. 

15 Hie activated form of the compound of formula (VIE) may be prqjarcd by the 

appropriate conventional method dq)ending upon the specific nature of the activated 
foim chosen, for example the compound of formula (VIB) is reacted with 
dibutylboron oiflate and triethylamine in an inen solvent such as dichloromethane at 
a temperature in the range of from -78^ toO^C 

20 The reaction between the compounds of formulae (VIA) and (VIB) may be 

carried out in an in an inert solvent such as dichloromethane, at a tenq)erature which 
provides a suitable rase of fonnation of the required product, oonvenientiy by 
allowing the reaction rruxture to slowly warm from -78^ to O^C 

fteferably, die activated form of die con^und of formula (VIB) is prepmd 

25 and then reacted in-sim with the compound of fonnula (VIA). 

For compounds of fonnula (I) wherein R^ rqpresents 2-benzoxazolyl, a 
suitable compound of fcmnula (VIA) is 4-[2-[N*(2-benzoxazolyI)*N- 
methylarrnno]ethoxy]benzaldehyde. 

A suitable means for separating any required single isomer from a mixture of 

30 diastcreoisomers is chromatography, such as prq^arative high pressure liquid 
chromatography or silica gel column chromatography. 
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One convenient method for preparing a compound of formula (11) wherein 
is a C1.5 alkoxy group is the basic alcoholysis of a compound of formula (II) wherein 
is a moiety of fonnula (b). 

A suitable base is an alkali metal alkoxide, for example when is methoxy 
the compound of formula (11) wherein is moiety (b) is treated with sodium 
methoxide in methanol. 

A compound of formula (I) may also be prepared by resolving a racemic 
compound of formula (VII): 



R-N^.^x^.As;/' OCHjR' 



CH, 

I II I ^ 

10 ^ ^ ' (vn) 

wherein and are as defined in relation to formula (I); and thereafter, if 
required, preparing a pharmaceutically acceptable salt of the compound of formula (I) 
and/or a pharmaceutically acceptable solvate thereof. 

The resolution of a compound of formula (VII) may be carried out using 

IS known resolunon procedures, for example by reacting the compound of formula (VII) 
with a resolving agent, such as an opdcally active acid or base, to provide a mixture 
of diastereoiscxneiic salts which may then be separated by fractional crystallisation 
and thereafter the compound of formula (I) may be regenerated from the separated 
diasiareoisomer salt by conventional means* such as hydrolysis. 

20 It will be appreciated that the compounds of formula (VII) comprise the 

compounds of formula (I) admixed with other opdcal isomers. A compound of 
formula (VII) or a pharmaceutically acceptable salt thereof and/or a pharmaceutically 
acceptable solvate thereof, forms a further aspea of the present invention. The 
separated isomers of the compounds of formula (VII), in addition to the compounds 

25 of formula (I), or a pharmaceutically acceptable salt thereof and/or a pharmaceutically 
acceptable solvate thereof, also comprise the present invention. 

Suitable adds or bases for resolving the compounds of formula (VII) are as 
described in Enantiomers, Racemates and Resolution, J Jaques SLSL 1981, Wiley 
Interscience, especially at pages 255 and 256. Suitable methods for effecting the 

30 resolution are also disclosed by Jaques SL^. 

The compounds of formula (11) and (HI) form a further aspect of the present 
invention. 

The compounds of formula (IV) and (VIA), for example 4-[2-[N-(2- 
ben20xazolyl)-N-methylamino]ethoxy]bcnzaldchyde, are known compounds or they 
35 may be prepared using methods analogous to those used to prepare known 
compounds, for example th se disclosed in International Patent Application, 
Publication Number WO94/01420. 

-8- 
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The compounds of formula (VIB) aie known oonq)ounds or they may be 
prepared using methods analogous to those used to prepare known compounds, for 
example those disclosed in Organic Synthesis Vol. 68, p83, 1990 Ed. J.D. White or 
methods analogous thereto, in combinadon with convendonal methodology for the 
5 preparation of acid chlorides. 

It will be appreciated that in any of the abovementioned reactions any reactive 
gzoup in the substrate nx>lecule may be protected^ according to conventional chemical 
practice. Suitable protecting groups in any of the abovraienticmed reactions are those 
osedconventionaUyintheaiL Theixiethodsof formation and remoivalctf such 
10 protecting groups are those conventional methods Bpptopimt to die molecule being 
protected* 

It wiU be aiqneciated that die above noentioned pieparation of the ccmipo 
of formula (I), or a phamaaceutically acceptable salt thereof and/or a phaxmaoeutically 
acceptable solvate thereof, is a stereoselective procedure and that the ccnnpound of 

15 fomuila (I) is a single stereoisomer. The present invention also includes a con^und 
of fbnnula (I) when present in admixture with less than 50% w/w of its racemic 
isomer, that is when it is greater than 50% optically pure, suitably 80-100% and 
prefOTbly 90-100% pure, such as 90-95%, most preferably 95-100%, for exainple 
95%. 96%, 97%, 98%, 99% or 99.9% opticaUy pure. 

20 In <me prefened zspcct there is provided a compound of fonmila (I) or a 

pharmaceutically acceptable salt thereof and/or a phannaceutically acceptable solvate 
dierecrf', in optically pure form. 

The absolute stereochemistry of compounds may be detennined using 
conventional methods, such as X-ray crystallography. 

25 As mentioned above the conq)ounds of the invention are indicated as having 

useful therapeutic properties: The present invention accordingly provides a compound 
of formula (I), or a pharmaceutically acceptable salt thereof and/or a phaxroaceutically 
aocq>table solvate thereof, for use as an active therapeutic substance. 

Thus the present invention provides a compound of fonnula (I), or a 

30 pharmaceutically acceptable salt thereof and/or a phannaceutically acceptable solvate 
thereof, for use in the treatment of and/or prophylaxis of hyperglycaemia. 

In a further aspect the present invention also provides a compound of formula 
(I), or a pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable 
solvate tiiereof , for use in the treatment and/or prophylaxis of hyperlipidaenua. 

35 As indicated hereinbefore the present invention also provides a ccnnpound of 

foimula (I) or a pharmaceutically acceptable salt thereof and/or a pharmaceutically 
acceptable solvate thereof f r use in the treatment of hypertension, cardiovascular 
disease, certain eating disorders and/or the treatment and/or prophylaxis of renal 
disease. 

-9- 
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In addition, the present invention also provides a compound of formula (I) or 
a pharmaceuucally acceptable salt thereof and/or a phaimaceudcally acceptable 
solvate thereof, for use in the prevennon, reversal, stabilisadon or retardation of the 
progression of microalbuminuria to albuminuria. 
5 Cardiovascular disease includes in particular atherosclerosis. 

Certain eanng dis(»ders include in particular the regulation of appedte and 
food intake in subjects suffering from disorders associated with under-earing ,such as 
anorexia nervosa, and disorders associated with over-eating, such as obedty and 
anorexia bulimia. 

10 Renal disease includes renal disease associated with the develi^ment of Type 

n diabetes including diaberic nq)hropathy, glomerulonephritis, glomerular sclerosis, 
nephrotic syndrome, hypertensive nephrosclerosis and end stage renal disease. 

A compound of f(»mula (I), or a pharmaceuucally acceptable salt thereof 
and/or a pharmaceutically acceptable solvate thereof, may be administered ^ or, 
IS preferably, as a pharmaceutical composition also comprising a pharmaceutically 
acceptable carrier. 

Accordingly, the present invention also provides a pharmaceutical 
coinposition comprising a compound of the general formula (I), or a pharmaceutically 
acceptable salt thereof, or a pharmaceutically acceptable solvate thereof, and a 
20 pharmaceutically acceptable carrier therefw. 

As used herein the term 'pharmaceutically acceptable' embraces compounds, 
coiripositions and ingredients for both human and veterinary use: for example die 
tenn *phainiaceutically acceptable salt' embraces a veterinarily acceptable salt 

The composition may, if desired, be in the form of a pack acannpanied by 
25 written or printed instructions for use. 

Usually the pharmaceutical compositions of the present invention will be 
ad^ted for oral adnunistration, although compositions for adaaiiustration by other 
routes, such as by injection and percutaneous absorption are also envisaged. 

Particulariy suitable compositions for oral administration are unit dosage 
30 forms such as tablets and capsules. Other fixed unit dosage forms, such as powders 
presented in sachets, may also be used 

In accordance widi conventional pharmaceutical practice the carrier may 
comprise a diluent, filler, disintegrant, wetting agent, lubricant, colourant, flavourant 
or other conventional adjuvant 
35 Typical carriers include, for example, microcrystalline cellulose, starch, 

sodium starch glycollate, polyvinylpyrrolidone, polyvinylpolypyrrolidone, 
magnesium stearate or soditmi lauryl sulphate. 
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Most suitably the composition will be formulated in unit dose forat Such unit 
dose will normally contain an amount of the active ingredient in th range of from 0.1 
to 1000 mg» more usually 0.1 to 500 mg. and more especially 0*1 to 250 mg. 

The present invennon further provides a method for the treatment and/or 
, 5 prophylaxis of hyperglycaemia in a human or non-human mammal which comprises 
administering an effective, non-toxic, amount of a compound of the general formula 
(I), or a pharmaceudcally acceptable salt thereof and/or a pharmaceudcally acceptable 
scdvate diereof to a hyperglycaemic human or non-human mammal in need thereof. 
The presem imrendon furdier provides a mediod for the treammit of 
10 hyperiipidaemia, hyperteosicm, cardiovascular disease* certain eating disorders, the 
treatment and/or prophylaxis of renal disease and/or the prevention, reversal, 
stabilisation or retardation of the progressicm of microalbuniinuiia to albuminuria in a 
human or non-human mammal, which comprises administering an effective, 
non-toxic, amount of a compound of formula (I), or a phaimaceutically acceptable 
15 salt thereof and/or a pharmaceudcally acceptable solvate thereof, to a hunum or 
non-human manmial in need thereof. 

Conveniendy, the active ingredient may be administered as a pharmaceutical 
conqiosition hereinbefore defined, and this forms a particular aspect of the present 
invration. 

20 In the treatment and/or prophylaxis of hyperglycaemic humans, and/or die 

treatment and/br prophylaxis of hyperiipidaennc human, the ccmipound of the general 
formula (I), or a pharmaceutically acceptable salt thereof and/or a pharmaceudcally 
acceptable solvate thereof, may be taken in doses, such as diose described above, one 
to six times a day in a manner such that the total daily dose for a 70 kg adult will 

25 ^merally be in the ran^ of from 0.1 to 6000 mg, and more usually about 1 to 1500 
mg. 

In the treatment and/or prophylaxis of hyperglycaemic non-human mammals, 
especially dogs, the active ingredient may be adminstered by mouth, usually once or 
twice a day and in an amount in the range of finom about 0.025 mg/kg to 25 mg/kg, 
30 for exanq}le 0. 1 mg/kg to 20 mg/kg. Similar dosage regimens are suitable for the 
treatment and/or prophylaxis of hyperlipidaemia in non-human marrmials. 

The dosages regimens for die treatment of hypertenaon, cardiovascular 
disease and eating discHders hypertension, cardiovascular disease, certain eating 
disorders, the treatment and/or prophylaxis of renal disease and/or the prevention, 
35 reversal, stabilisation or retardation of the progression of nucroalbuminuria to 

albuminuria will generally be those mentioned above in relation to hyperglycaemia. 

In a further aspect the present invention provides the use of a compound of 
formula (I), or a pharmaceutically acceptable salt thereof and/or a phaimaceutically 
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acceptable solvate thereof, for the manufacture of a medicament for the treatment 
and/or prophylaxis of hyperglycaemia. 

The present invention also provides the use of a compound of formula (I)» or a 
pharmaceudcally acceptable salt thereof, and/or a phaimaceudcally acceptable solvate 
5 thereof, for the manufacture of a medicament for the treatment and/or prophylaxis of 
hyperlipidaemia, hypertension, cardiovascular disease or certain eating disorders 
and/or the prophylaxis of renal disease and/or in the prevennon, reversal, stabilisation 
or letaxdadon of the progression of microalbuminuria to albuminuria. 

No lexicological effects have been established for a compound of formula (I) 
10 or a pharmaceutically acceptable salt thereof and/or a phaimaceudcally acceptable 
solvate diereof, in the abovemendoned dosage ranges. 

The following Procedures and Examples illustrate the invention but do not 
limit it in any way. 
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Example 1 

(5>*3-[4-[2-[N-(2-Benzoxazolyl)-N-inethylamino]ethoxy]phenyl]-2^ 
eth xy)propaii icadd 



5 




A solution of [2S, N(lS)]-3-[4-[2-[N-(2-benzoxazolyl)-N-methylaimno]e^ 
phenyl>2-(2-inethoxyethoxy)-N-(2-bydroxy-l-phenylethyl)pi^ (1.846 g) in 

a mixture of IM sulphuric acid (45 mL) and dioxanAvater (1:1, ISO mL) was heated 

10 at 90^C for 56 hours and then the pH of die mixture was adjusted to pH 3 1^ addition 
of aqueous sodium hydrogen carbonate* The mixture was extracted with ethyl acetate 
and the organic extracts washed with water, brine, dried (MgS04) evaporated to 
give an oil. Purification by chromatography on silica gel using a gradient of 1-5% 
methanol in dichloromethane as eluent gave a foam of 88% e.e. (by HPLQ. The 

15 product was reacted with f5><x-methylbenzylamine in acetone, and die resuldng salt 
recrystallised several tiroes fiom ethyl acetate-hexane before being dissolved in water, 
acidified with dilute hydroddoric add and extracted widi ethyl acetate which was 
dried widi MgS04. Evaporadon of the ethyl acetate solution affoided 
eoantiomerically enriched tide cmqxiund; [aJ^^S .28^ (0^0.625, C3ICI3); e.e 94% 

20 (byHPLC); [Found M* 414.1791. C22H26N2O6 xequires 414.1791); ^HNMR 
^ectrum identical widi that described in Example 5. 

Example 2 

(5>3-[4*[2-[N*(2*BenzoxazolyI)-N-methylamino]ethoxy]phenyl]-^^^ 
25 trifluoroethoxy)propanoic add by hydrolysis of amide 



[2S, N(lS)l-3-[4-[2-[N-(2-Ben2oxazolyl)-N-inediylaniinoJedioxy]phe^^^^ 
30 ttifluoroedioxy)-N-(2-hydroxy-l-phenylediyl)propanamide (from Procedure 3) was 
hydiolysed by an analogous procedure to that described in Example 1 . Purification 
by chrDmatogrq>hy on silica gel using a gradient of 0*5% methanol in 
dichloromethane as eluent gave the title compound, mp 1 16-7*^C, after trituration 
witfi diethyl ethcr-hexane; [a]i>25 -24.6*^ (c=0.24, CHCli); e.e. 95% (by HPLC). 
35 [Found C, 57.9; H, 4.7; N, 6.8%; M+ 438.1403. C21H21F3N2O5 requires C, 57.5; H, 
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4.8; N, 6.4%; M+ 438.1403]; 6h (DMSO-d^) 2.96 (2H,m), 322 (3H,s). 3.88 (lltm), 
3.95-4.18 (2H,in), 4.27 (3H,m), 6.8-7.37 (8H^) and 12.9 (lH.br s. exchanges with 
D2O). 

S Example 3 

r5>3-[4-[2-[N-(2-BenzoxazolyI)-N-inethylainino]ethoxy]phenyl*2-(2^^- 
trifluoroethoxy)propanoic Add, by Direct Hydrolysis of the Imide 



10 Aqueous sodium hydroxide solution (2.SNi 65 mL, 0.163 mol, 2.3 eq) was added to a 
sdncd solution of [3(2S), 45]-3-[3-[4-[2-[N-(2-benzoxazoIyl)-N- 
methylamino]ethoxy]phenyl]-2-(2^^-trifluoroethoxy)propanoyl]-4- 
bcn2yloxarolidin-2-one (from Procedure 10)(42.5 g, 0.071 mol) in THF (500 mL) 
and water (125 mL). The mixture was stirred for 20 minutes, the reaction was diluted 

15 with water (1 L) and extracted with dichloromethane (3 x 700 mL). These 
dichloraroethane solutions were evaporated and the residue purified by 
duxnnatography on silica gel using 5% methanol in dichloromethane as eluent to 
afford r5>4-benzyloxazolidin-2-one. The original aqueous solution was acidified to 
pH 3.5 with dilute hydrochloric acid and re-exttacted with dichloromethane (3 x 700 

20 mL). Tlie dichloroniethane solutions fiom the acid extraction were dried (MgS04) 
and eviqiorated to give a solid This was recrystallised from dichloromethane-diediyl 
ether to afford die tide compound, mp 1 19.5-120.5**C. (a]£)25 = -310 (c = 2.50. 
0103); e.e. 99.6% (by HPLC); [Found C 57J; H, 4.7; N, 6.25%; M+ (EI) 
438.1412. C21H21F3N2O5 requires Q 57,5; H, 4.8; N, 6.4%; Ai+ 438.1403]; 5h 

25 (GDQb) 3.05 (IH, dd), 3.13 (lli dd), 3.31 (3H. s). 3.72 (IH, m), 3.89 (2H. m). 4.04^ 
4.14 (3H. m). 4,21 (IH. dd). 6.78 (2H. d), 7.03-7.40 (6a m) and 1 1,20 (IH. br. 
exchanges widi D2O); Sp (DMSO-dg) = -72.7 (3F. t. Vhf 9.3 Hz, CF3). 

Example 4 

30 f5>-3-[4-[2-[N-(2-BenzoxazoIyl)-N-methylamino]ethoxy]phenyl*2-(2^a-tri- 
fluoroethoxy)propanoic Add by Hydrolysis of Methyl Ester 





A mixture of (S^methyl 3-[4-[2-[N-(2-benzoxazolyl)-N- 
35 methylamino]ethoxyJphenyl]-2-(2,2,2-trifluoroetiioxy)propanoate (1.256 g. 2.8 x 10"^ 
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znol), aqueous hydrochloric acid (2.0M, SO mL) and dioxan (SO mL) was heated at 
reflux for 7 hours, cooled and concentrated in vacuo. The residue was suspended in 
brine (200 mL) and extracted with ethyl acetate (3 x 300 mL). Hie combined ethyl 
acetate solutions were dried (M gS04) and evaporated to afford a waxy solid. This 
S solid was triturated with hexane, filtered and dried under vacuum at 6S^C to afford 
the desired product, mp 1 IS-S'^C [a]jy^ = -32** (c = 1.02, CHCI3); e.e. 99.4% (by 
HPLQ; [Found C. 57.2S; H, 4.8; N, 6.3%. C21H21F3N2O5 requires C, 57.S; H, 4.8; 

6.4%]. The NMR spectrum of this material was identical to that produced in 
Examples. 



(SybAeihyl 3-[4-[2-[N-(2-benzoxazolyl)-N-inethylamino]ethoxy]phenyll-2-(2- 
methoxyethoxy)pxopanoaie was hydrolysed in a manner analogous to that described 
fcxr Example 4. The crude reaction mixture was chromatographed on silica gel using 
5% methanol in dichloromethane as duent k> afford the tide conq)ound, a gmn. 



20 [a]D25 = .27^ (c = 0.73, CJiCls); e.e. 99.8% (by HPLQ; [Found M+ (EI) 414.1779. 
C22H26N2O6 requires Af + 414. 1791]; % (CDCli) 2.90 (IH, dd), 3.1S (IH, dd), 3.33 
(3H. s). 3.37 (3H, s). 3.40-3.70 (4H, m), 3.93 (2H, t), 4.0S (IH, dd). 4.21 (2H, t), 
6.81 (2H, d) and 6.9S-7.40 (6H4n). 
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Example 5 

(5>3-[4-[2-[N-(2-BenzoxazoIyl)-N-methyiamlno]ethoxy]phenyl-2-(2- 
meUioxyethoxy)propanoic Add 




IS 



2S 
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Procedure 1 

(±)-3-[4-[2-[N-(2-BenzoxazoIyl)-N-inethyiamino]etboxy]phenyl]-2-(2- 
S methoxyetboxylpropanoic add 




A mixtuie of methyl 3-[4-[2-[N-(2-ben2»xazolyl)-N-inetbyIainino]ethoxy]phenyl]-2- 
10 (2*inetboxyethoxy)pn^anoate (1 .08 g. Int. Patent AppL Publication No. WO 

9401420) and sodium hydroxide (253 mg) in methanol: water (1 :M0 mL) was heated 
under reflux for 2 hours. After evaporation of the resultant mixture in vacuo^ the 
residue was diluted with water, acidified to pH 5 with 2M hydrochloric acid and then 
extracted with ethyl acetate. Washing of the ethyl acetate extracts with water and 
IS drying (MgS04) and evaporation gave the dtle compound as an oil which crystallised 
on trituration with diethyl ether/hexane. [Found C, 63.8; H. 6.5; N. 7.0%; M"^ 
414.1791. C22H26N2O5 requires C 63.8; H. 6.3; N, 6.8%; 414.1791]; 5h 
(CDQa) 2.91 (lUdd). 3.15 (IH/id), 3.34 (3H,s). 3.38 (3IU). 3.41-3.69 (4Itm), 3.93 
(2at). 4.05 (lH.dd). 421 (2H,t). 6.80 (2H,d) and 6.83-7.38 (6H m). 

20 

Procedure 2 

(±)-3-[4.[2-[N-(2-Benzoxazolyl)-N-methylamino]ethoxy]phenyl]-2-(2- 
iiiethoxyetlioxy)propanoyl chloride 

25 




Oxalyl chloride (92 mg) was added to (±)-3-[4-[2-[N-(2-benroxa2olyl)-N-methyl- 
amino]ethoxy]phenyl]-2-(2-methoxyethoxy)propanoic acid (100 mg) in 
dichloromethane (2 mL). The mixture was stirred at room temperature fOT 16 hours 
30 and evaporated to dryness to give the tide compound as a gum which was used 
without further purification. 
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Procedure 3 

[25, N(15)]-3*[4.[2*[N-(2-Benzoxazolyl)*N-inethylainino]eth xy]pbenyl]-2-(2. 
iiiethoxyethoxy)-N-(2«hydroxy-l-phenyletbyl)pr panamide 



5 




(±)-3-[4-[2-(N-(2-BenzoxazolyI>-N-methylainino]edioxy]phenyl]*2^^^ 
edioxy)prq)anoyl chloride was dissolved in dichloxoxneduuie (2 mL) and a nuxnne of 
f5>-2-phenylgIycinol (33 mg) and diy triediylamine (37 mg) in dichlcnometfiane 

10 (lmL)added. After sdiring for 5 minuies water was added and the nuxtiro 

with dichloromethane. Hie organic extracts weie washed widi water, brine» dried 
(MgS04) and evaporated. The residue was chromatographed on silica gel using a 
gradient of 10-50% acetone in hexane as eluent to afford fh^tly [2R^ N(15)]-3-[4-[2- 
[N-(2-baizoxazoIyI)-N-naethylaniino]ethoxy]phenyl]-2-(2*niethoxyethoxy)*N-(2- 

15 hydroxy* l-phenylethyl)pn>pananiide followed by the desired [25, N(15)]- 

propanamide tide compound as a foam. [ali>25 -33^ (c=l.l. CMCI3); 92,6% d.e. (by 
HPLO; [Found M* 533.2526. C30H35N3O5 requires M+ 533.2526]; 5h (CDOs) 
2.81 (lUdd). 3,07 (llWd), 3.35 (3Iis), 3.36 (3H,s), 3.48-3.58 (2H.m). 3.52-3.62 
(2iim), 3.71 (lUdd), 3.82 (llWdX 3.94 (llidd). 3.93 (2H.t). 4.22 (3Ht), 5.05 

20 (lUdt), 6.75-7.35 (13H,complex). 7.54 (lH,br, exchanges widi D2O). 

Procedure 4 

(±)-3-[4-[2-[N-(2-Benz<»cazolyl)-N-methylamino]ethoxy]plienyl>2-(2,^ 
trifluoro^lioxy)propanoic acid 



MediyI3-[4-[2-[N-(2-benzoxazolyl)-N-methylamino]edioxy]phenyl]-2-(2;Z^* 
trifluoroedioxy)propanoate (/lU. Patent AppL, Publication No. WO 9401420) was 
30 hydrolysedl^ an analogous procedure to that described in Procedure 1 togivethe 
tide conq>ound as a solid, mp 1 16- 1 ll^C; [Found C, 57.4; 4.9; N, 6.4%. 
C21H21F3N2O5 requires C, 57.5; H, 4.8; N. 6.4%]; 5h (CDCI3) 3.03-3.17 (2H4n). 
3.29 (3IU), 3.73-3.83 (IH^), 3.85 (2Iim). 4.02 (2H4n). 4.04^.30 (2H4n) and 
6.74-7.40 (8Hm). 
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Procedures 

(±).3-[4*[2*[N-(2-Benzoxazolyl)-N-methyla]iiino]ethoxy]phenyl]-2.(2a^ 
triflu roethoxy)propan6yl chloride 



5 




Qxalyl chloride (LI mL) was added to a solution of (±)-3-[4-[2-[N-(2-beiizoxazolyl)- 
N-methylaxmiio]eth(»cy]pbenyl]-2-(2^-triflttoroedioxy)^^ add (1.72 g) in 
10 dry benzene (30 mL). The mixture was heated at reflux for 2 hours, cooled and 
evaporated to dryness to give the title compound as a gum which was used without 
further purificaticm. 

Procedure 6 

IS [2S,N(lS)]-3*[4-[2.[N*(2-Benzoxazolyl)-N-methylamino]ethoxy]phenyl>^^ 
lrifluoroethoxy)-N-(2-hydroxy-l*pbenylethyl)propanamide 



20 (±)-3-[4-[2-[N-(2-Bcnroxazolyl)-N-methylamino]crfioxy]phenyll-2-(2^- 

trifluoroethoxy)propanoyl chloride was reacted with r5>2*phenylglycinol by an 
analogous procedure to that described in Procedure 3. Chromatography on silica gel 
using a gradient of 10-70% ethyl acetate in hexane as eluent afforded firstly [2/?, 
N(lS)]-3-[4-[2-[N-(2-benzoxazolyl)-N-meihylamino]ethoxylphenyll-2-(2,2^- 

25 trifluoroethoxy)-N-(2-hydroxy- 1 -phenylethyI)propanamide followed by the desired 
[25, N(15)]-propanamide title compound as a foam; [a]j)^ -(-14^ (c=O.S, MeOH); 
99% d.e. (by HPLC); [Found M+ 557.2136. C29H30F3N3O5 requires 557.2138]; 
Sh (ax:i3) 2.35 (lH,br, exchanges with D2O). 2.91 (lH,dd). 3.13 (llidd). 3.36 
(3Iis). 3.70-3.87 (2H4n). 3.84 (2H,d), 3.95 (2H.t), 4.12 (lIidd)A22 (2ILt). 5.01 

30 (llim). 6.75 (2H,d). 6.97 (llibr s, exchanges witii D2O) and 7.01-7.36 
(llILcomplex). 




O H Ph 



CH,CF, 
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Procedure? 

(2^-Trifluoroethoxy)ettianoyl Chi ride 



^COCI 
OCH2CF3 



5 A solution of oxalyl chloride (20 inL, 0.23 mol, I.IS eq) in diy dichloroniethane (SO 
mL) was added drqpwise at room tenq>eratiire, with stixring, to a solution of (2^- 
tiifluoroedu>xy)etfaanoic add (Int. Patent AppL, Publication No. WO 87/07270, 3L6 
g, 0^ mol) and N J4-diniethylfoinianude (S drops) in diy dichlorpmethane (40O mL). 
Hie mixnire was stirred for an additional hour, then heated under reflux for 2 hours, 
10 cooled and the bulk of the solvent removed by distillation (bp 40-45^(7760 nun Hg). 
The residue was oransferred to a Qaisen distillation flask and die remaining solvent 
and oxalyl chloride removed by distillation (bp 4S-60^C/760 mm Hg). Vacuum 
distillation of the residue then afforded the product, bp S0-S5°/25-32 mm Hg. 
5h (CDCI3) 4.00 (2H, q, 8.3) and 4.57 (2H, s). 

15 

ProcednreS 

(45)-4-Ben^l-3-[2-(2;Z»2*trifluoroethQxy)etlianoyl]oxazolidin-2^m^ 




20 (45)-4-Benzyloxazolidine-2-one (5.21 g, 0.029 mol) was dissolved in diy THF 

(60 mL) and cooled to -70^C under azgon. n-Butyllithium (18.4 mL, 1.6 M solution 
in hexane, 1.1 eq) was added over 10 minutes and the resulting mixture stined at -70^ 
C for 20 minutes. A solution of (2,2,2-trifluon)ethoxy)ethanoyl chloride (5.19 g, 1 
eq) in dry THF (60 mL) was added over 10 minutes, the mixture stirred at -70^0 for a 

25 ftDther 30 ixunutes then allowed to warm to room tenq)erature overnight The 

reaction was qumched by addition of brine (20 mL) and concentrated in vacuo. The 
residue was diluted with brine (300 mL) and extracted witii ediyl acetate (3 x 300 
mL). The comlrined organic extracts were dried (MgS04), evaporated and the 
residue chramatographed on silica gel with dichlorcnnethane as eluent to give the 

30 product as an oil. [aJo^S s +430 - 2.55. CHas); e.e. 100% (by HPLC); [Found 
(C3, Ammonia) MH^ 318.0934. C14H14NO4F3 requires MH+ 318.0953]; 5h 
(CDQs) 2.82 (IH, dd), 3.34 (IH, dd), 4.02 (2H, q, Vhf 8.6). 4.30 (2a m), 4.69 (IH. 
m). 4.84 (2H, s) and 7.15-7.40 (5H, m); Sp (CDCIs) = -74.8 (3F. t, Vhf 8-6. CF3). 
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Procedure 9 

(3(25, 45]*3-[3*[4.[2.[N-(2-Benzoxazolyi)-N.methylainino]ethoxy]phenyl]-3- 
hydroKy-2-(2,2,2-trifluoroetlioxy)propanoyl]-4-benzyloxazolidin-2«one 

5 




(45)-4-BeiizyI*3-[2*(2^-trifluoroethoxy)ethanoyl]oxazoUdin-2-^^ (31.7 g, 0.1 
mol) was dissolved in dry dichloioinethane (3(X) inL) under argon and cooled to - 
78^ (internal temperature of solution), using liquid nitrogen/acetone as the cooling 

10 medium. Triethylamine (16.72 mU 1.2 eq) was added, followed by the slow 
addition, over approximately 10 minutes, of di*n-butylboron triflate (Aldrich 
Chenoical Company, LOM solution in dichloromethane, 1 10 mL, 1.1 eq) such that the 
reaction temperature was maintained below -70^C. The mixture was stirred at -78^C 
for 50 minutes, then the cooling bath was replaced with an ice bath and the mixture 

15 stintd at OX for an additional 50 minutes before being recooled to -78X. A solution 
of 4-[2-[N-(2-benzoxa2olyl)-N-mcthylaminolcthoxy]bcnzaldchyde (29.6 g. 1.0 eq) in 
dry dichloromethane (220 mL), precooled to -SO^C^ was added over ca. 12 minutes, 
such that the reaction temperature was maintained below -70^C. The resulting 
mixture was stirred at -78*^C for 30 minutes, then warmed from -78X to O^C over 60 

20 minutes along a linear gradient (waiming rate - 1 .3^Cmin*l) ^ stirred at OX for a 
fuxdier 75 minutes. The reaction mixture was poured into a quenching solution of 
methanol (500 mL), pH 7 phosphate buffer (250 mL) and hydrogen peroxide (27.5% 
w/v, 1 10 mL) and stirred vigourously for 30 minutes. Water (4 L) was added, the 
layers were sq)arated and the aqueous layer was extracted with dichloromethane 

25 (3x1 L). The dichlcHomethane solutions were recombined with the original 

dichloromethane layer from the reaction mixture and this organic solution was then 
washed with water (2 L) and brine (2 L), dried (MgS04) and evaporated to afford a 
foam. iH NMR of this crude reaction mixture suggested a mixture of the desired 
aldol product (3 diastereoisomers, comprising 95% major diastereoisomer) and 

30 starting materials. The crude mixture was chromatographed on silica gel using a 
gradient elution comprising 15% ethyl acetate in dichloromethane initially (until the 
desired product began to elute) and rising to 50% ethyl acetate in dichloromethane to 
complete the elution of the desired product Unreaaed imide and aldehyde were 
recovered from the early fractions, followed by a quantity of impure product and then 

35 the tide con^und (comprising 2 diastereoisomers, ratio 97.8:2.2 by NMR). [a]i>^ 
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= HHl5*^(c = 2.82,CHCl3). [Found (EI) 61 3,2042. C3JH30F3N3O7 requires M+ 
613.20361; 8h (CDCI3, only niajor diastcreoisomcr is recorded) 2.75 (IH, dd). 2.90 
(in d, exchanges with D2O), 3.25 (IH, dd), 3.34 (3H, s). 3,80-4.00 (5H, m), 4.07 
(in dd), 424 (2H, t), 4.45 (IH, m), 4.99 (IH, apparent t). 5.48 (IH, d), 6.85 (2Ii d) 
5 and 6.95-7.40 (1 IH. m); 6f (CDCI3) = -74.7 (3F, t, V^jp 8-5, CF3). The minor 

diastereoisomer in the purified product was idendfied as the [3(25. 35), 45]*diastereo* 
isomer. 

Procedure 10 

10 Preparation of [3(25), 45]-3-[3-[4.[2-[N-(2*Beiizoxa2olyl)*N. 

ineth3lamino]ethoxy]phenyI]-2-(2^-trifluoroethoxy)propanoyl]*4- 
b«zyloxazolidin-2-one by Dehydroxylation 



15 Triethylsilane (120 wL, 0.75 mol) was added over 5 minutes to a stiired, ice cooled 
solution of [3(25. 3^). 45]-3-[3-[4-[2-[N-(2-bcn2oxa2oIyl)-N- 
mcihylamino]ethoxy]phenyl]-3-hydroxy-2-(2;2.2-trifluon)cthoxy)propanoyl]-4- 
beiizyloxazolidin-2-(»ie (4623 g, 7 J x lO-^ nH>I) in trifluoioacedc acid (650 mL). 
The mixture was stiired at O^C for 1 hour, then at room temperature for a further 60 

20 hours. The iKxlk of die solvent and residual trietfaylfllane was rei^ 

evq)oiation,firsdyat40mmHgandfinaIlyat-5mmHg. The residue was 
dissolved in dichloromethane (800 mL) and water (800 mL), dien stined vigonntsly 
during the cautious addition of solid sodium bicarbonate (-29 g) (frothing !) until die 
pH of the aqueous layer was pH 7. The layers were separated and the aqueous layer 

25 was extracted with dichloromethane (8(X) mL). The combined dichloromethane 
layers were washed widi water (600 mL). dried (MgS04) and evaporated. The 
residue was triturated with hot hexane and the resulting solid collected by filtration. 
Reciystallisation ftom diethyl ether-hexane afforded the tide compound, 
mp 107-109**C a single diastereoisomer by NMR spectroscopy. [a]i^^ - +38** 



30 (c « 1 Jl, CHas); [Found C 62.1; H. 4.9; N. 7.2%; (EI) 597.2089. 

C31H30N3O6F3 requires C, 62.3; H, 5.1; N, 7.0%; M+ 597,2087]; Sh (CDCI3) 2.82 
(IH, dd), 2.96 (IH, dd), 3.04 (IH. dd), 3.32 (IH. dd), 3.34 (3a s). 3.70 (IH. m), 
3.88 (IH, m), 3.94 (2H, t), 4.12 (IH, m), 4.18 (IH. m). 4.25 (2H, t), 4.57 (IH, m), 
5.34 (IH. dd). 6.82 (2H. d) and 7.00-7.35 (1 IH, m); 5p (CDQs) = -74.8 (3F, t, 

35 8.6. CF3). 



o 



o 




CF, Ph 
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Procedure 11 

Preparation f [3(25), 45].3-[3*[4-[2-[N-(2-Benzoxazolyl)-N-niethylainino]- 
eth xy]phenyl]-2-(2,2^-trifluoroethoxy)propan yl]-4-benzyloxazoli(Un-2-one by 
Diastereoisomer Separation 



f5>-4-Beiizyloxazolidm-2-one (0.291 g» 1.64 x 10*3 moi) was dissolved in dry IHF 
(10 mL) and the resulting soludon cooled to -70°C under argon. n-Butyl lithium 
(1.6M in hexane, 1.03 mL, 1.64 x Kh^ mol) was added and the mixture was stiircd at 

10 -TO'^C for 1 0 minutes prior to the addition of a soluncni of (±)-3-[4-[2-[N-(2- 

benzoxazoIyl)-N-methylamino]ethoxy]phenyl]-2-(2,2,2-trifluoroethoxy)propanoyl 
chloride (prepared from 0.36 g of the acid by Procedure 5, above) in dry THF 
(15 mL). The reaction was stirred and allowed to warm to room temperature 
overnight before being diluted with water (200 mL) and extracted with ethyl acetate 

IS (2 x 200roL)* Thecombinedethylacetatelayerswerewashed with water (200 mL) 
and brine (2(X) mL), dried (MgS04) and evqxxrated to give a brown gum. This was 
chrc»naK>gnq>bed on silica gel using a gradient of 35% to 50% ethyl acetate in hexane 
as eluent to afford firsdy the (R, 5;-diastere(nsomer, followed by the tide compound, 
a foam. This material was spectroscopically identical with that prepared by the aldol 

20 route (Pltocedure 10). 

Procedure 12 

(5>Methyl3-[4-(2-[N-(2-Benzoxazolyl)-N-inethylamino]eth 
trifluoroetiiOKy)propaiioate 



A solution of sodium methoxide [prepared from sodium hydride (60% dispersion in 
mineral oil, 138 mg, 3.41 x 10'^ mol) dissolved in dry methanol (3.S mL)] was added 
to an ice cooled and stirred suspension of [3(25), 45]-3-[3-[4-[2-[N-(2- 
30 benzoxazolyl)-N-methylamino]ethoxy]phenyl]-2-(2,2,2-trifluoroethoxy)propanoyl]- 
4-benzyloxazoIidin*2-one (1.879 g, 3.1 x 10-3 mol) in dry methanol (100 mL). The 
mixture was stirred at O^C for a total of 20 minutes, then the reaction was quenched 
by the addition of dilute aqueous hydrochloric acid (2.0M, 1.75 mL) and c ncentrated 
in vacuo. The residue was suspended in water (100 mL), extracted with ethyl acetate 
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(3 X 200 mL) and the comtnned ethyl acetate solutions washed with brine (500 mL). 
dried (MgS04) and evaporated. The resulting gum was chromatographed on silica 
gd using 4% ethyl acetate in dichloromethane as eluent to affoixl the product as a 
clear gum. [aJo^^ = -IT> (c = 1.24. 0103); (Found (EI) M+ 452.1561. 
5 C22H23N2O5F3 requires M+ 452.1559); e.e. 100% (by HPLC); 6h (CDQa) 3.02 (2H. 
m), 3.34 (3a s), 3.65 (IH, m), 3.72 (3H, s), 3.94 (2H. t), 4.00 (IH. m), 4.13 (IH, 
dd), 4.24 (2H. t), 6.80 (2H, d) and 6.96-7.40 (6H, m). 

Prooedurel3 

10 (4SM-Bcii^l-3-[2-(2-iiietliOKyetb(n(y)etlianoyl]oxaaolidin-2Mme 




Tlie tide conqwond was prqMied firom 2-(2-inetboxyedioxy)ed)an(^l diloride by a 
medxid analo^Mis to that described in Procedure 8. Chramatognqthy on silica gd 
15 using a gradient of 70-80% diethyl ether in hexane as duent affonled the produa as a 
gum. [alD25 = +54«> (c = 2.70, CHCI3); [Found (EI) M* 293.1263. C15H19NO5 
requires M+ 293.1264]; 5h (CDCI3) 2.81 (IH. dd), 3.33 (IH, dd). 3.41 (3H. s). 3.63 
(2H. t). 3.78 (2H. t). 4.25 (2H, m). 4.70 (IH. m), 4.74 (IH. d). 4.76 (IH. d) and 7.10- 
7.40 (5H.m). 

20 

Froecdiire 14 

[3(25, 3R), 45]-3-[3-[4-[2-[N-(2-Beiizoxazoiyl)-N-iiidhylaiiuiio]ethoKy]plienyl]-3- 
hydraqr-2-(2>iiMthoxyethoxy)pro|Miioyl]^beiizyloxa2ofidin-2Hm 




The tide compound was prquued fmm (45)-4-benzyI-3-[2-Q- 
inetlK»cyethoxy)edianoyl]oxazolidin-2-one by a method analogous to that described in 
Procedure 9. The crude reaction mixture was chromatognq>bed on silica gd using a 
gradient of 15-40% ethyl acetate in dichlcnomethane t afford the product as a gum 
30 (comprising 2 diastereoisomers, ratio >99: 1 by iH NMR). [aJD25 = +49* (c = ] . 14, 
Cnas). (Found (FAB, NOBA/Na) MH+ 590.2472. C32H35N3O8 requires MH+ 
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10 



IS 



20 



25 



590.2502]; 6h (CDCI3, only major diasiereoisomer is recorded) 2.71 (IH, dd), 3^ 
(la dd), 331 (3H, s), 3.35 (3H, s), 3.56 (2H, m), 3.72 (2H, m), 3.78 (IH, d, 
exchanges with D2O). 3*85-4.00 (4H, m), 4.22 (2H, i), 4.31 (IH, m), 4.89 (IH, dd), 
5.42 (lli d), 6.83 (2H, d) and 6.95-7.40 (1 IH, m); The minor diasiereoisomer in the 
puiified product was identified as the [3(25, 35), 45]-diastereoisomer. 

Procedure 15 

[3(2S)t45]-3-[3-[4.[2-(N-(2-Beiizoxazoiyl)-N-methylami^^^ 
iiietho3cyethoxy)propanoyl]-4-benzyloica2olidin-2-me 



[3(25. 3*), 45]-3-[3-[4.[2-[N.(2-benzoxa20lylVN-methylaminolethoxy]phcnyll-3- 
bydroxy-2-(2-methoxyetfaoxy)propanoyl]-4-benzyloxa2olidin-2-one (0.561g) was 
leacied with triediylsilane for 6.25 hrs in a manner similar to that described for 
Rtoceduie 10. The reaction mixture was diluted with water (200 mL) and 
dichloromethane (200 mL) and solid sodium bicarbonate was added cautiously until 
Ac aqueous layer showed pH 6.5. The layers were separated, the aqueous layer was 
extracted with dichloromethane (2 x 300 mL) and the combined dichloromethane 
solutions were washed with brine (400 mL), dried (MgS04) and evaporated. The 
residue was chromatognq)hed on silica gel using 35% ethyl acetate in 
dichloromethane as eluent to afford the tide compound, a gum, as a single 



diasteieoisomer by NMR. [aJo^ = +45^ (c = 1.39, CHas); [Found M+ OEI) 
573.2473. C32H35N3O7 requires M+ 573.2475]; 5h (CDa^) 2.76 (IH, dd), 2.94 
(2H, m), 3.30 (3H s), 3.33 (4H m), 3.40-3.70 (4H, m), 3.93 (2H, t), 4.00 TIH, dd), 
4.12 (IH, dd), 4.22 (2H, t), 4.52 (IH, m), 5.31 (IH, dd), 6.79 (2H, d) and 6.90-7.40 



Procedure 16 

f5>Methyl 3-[4-[2-[N-(2«Benzoxazoiyl)-N-methylamino]ethoxy]phenyl]-2-(2< 
methoxyethoxy)propanoate 




(llH,m). 
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[3(25), 45]-3-(3-[4-[2-(N-(2-bcnzoxazolyI)-N-methylainino]cthoxy]phcnyl]-2-(^^ 
inethoxyethoxy)p]x>panoyl]*4-benzyloxazoIidin-2-one was reacted with sodium 
methoxide in a manner analogous to that described in Procedure 12. The crude 
reaction mixture was chromatographed on silica gel using 20% isohexane in diethyl 
5 ether as eluent to afford the title compound, a gum, [a]i;>^ = -12** (c = 1.26, CHas); 
[Found (ED M* 428. 1974. C23H28N2O6 requires M+ 428. 1948]; c.e. >99.8% (by 
HPLO; 5h (CDCI3) 2.95 (2H. m), 3.29 (3H, s), 3.34 (3a s), 3-35 (3H. m), 3.69 (4Ii 
mX 3-93 (2Ii tX 4.05 (IH, dd), 4.23 (2H. t) and 6.75-7.40 (8H, m). 
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DEMONSTRATION OF EFHCACY OF COMPOUNDS 

Obese Mice, Oral Glucose T lerance Test. 

5 C57bll/6 obese (ob/ob) mice were fed on powdered oxoid diet After at least one 
week, the mice continued on a powdered oxoid diet or were fed powered oxoid diet 
ccmtaining the ^t compound. After 8 days on the supplemented diet all of the mice 
were fasted for 5 hours prior lo receiving an oral load of glucose (3g/kg). Blood 
sanoples for glucose analysis were taken 0, 45, 90 and 135 minutes after glucose 
10 administradcm and the results appear below as the percentage reduction in area under 
the blood glucose curve where test compound oeated groups are compared with die 
control group. 8 mice were used for each treatment 

Table 

15 

% Reduction in 
Level in diet area under blood 

Example Oimol. kg"! of diet) glucose curve 



1 0.3 24 

2 0.3 24 

Effects on packed red cell volume and heart weight: 

These were determined after repeat oral administration of compound (once daily at a 
20 dose of 3 ^mol/kg body wt for 14 days, by gavage) to female Sprague- Dawley rats 
for 14 days. Changes shown are percentage changes from control Statistical 
comparisons were made by Student i test for non-paired data; *p<0.05, ***p<0.001 
versus controls. No effect no significant difference from control group. Results were 
obtained from 8 rats per treatment group. 

25 

Compound 

Heart wdght Packed cell volume 



Example (% increase) (% reduction) 

1 No effect No effect 

2 No effect No effect 
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Claims: 

1. A ccmxpound of fonnula (I): 



5 




or a pharmaceadcally acceptable salt thereof, and/or a phannaceutically acceptable 
solvate thexeof, wherein represents 2-bdizoxazoiyl or 2-pyridyI and R ^ rqpresents 
CH20CH3orCF3. 

10 

2. A compound according to claim 1* wherein R^ represents 2-benzoxazolyL 

3. A compound according to claim 1 or claim 2, wherein R^ represents CF3^ 

IS 4. A compound according to claim 1 bdng: 

r5>-H4-[2-[N-<2-benzc»cazolyl)-N*n«hylaimno]ete 
etboxy)pi0paiioic acid;or 

20 (5>-H4-[2-[NK2*benzmazolyl)*N-mediylamino]edioxy]ph^ 

trifluoroetfaoxy)propanoicadd; or a pharroaceudcally acceptable salt thereof, and/or 
a pharmaoeutically aocqitable solvate thereof. 

5. A compound according to any one of claims 1 to 4, when present in admixture 
25 with less than 50% w/w of its racemic isomer. 

6. A compound according to any one of claims 1 to 5, when 90-100% optically 
pure. 

30 7. A compound according to any one of claims 1 to 6, in optically pure form. 

8. A.process for the preparation ctf a compound of formula (I)t or a 
pharmaceudcaOy acceptable salt thereof, and/or a phamuiceudcally accq)table 
hydrate thereof which process compr i s e s: 

35 

(a) hydrolysing a compound of fommla (U): 
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whcrdn R^' and axe as defined in relation to fonnula (I) and represents a 
hydrolysable group; or 
5 (b) resolving a raceme coiiq)Ound of fonnula (Vn): 




(vn) 



wherein R^ and R^ are as defined in reianon to fonnula (I); and thereafter, if 
requiredt prepazing a phannaceudcally acceptable sak of the conipou^ 
10 and/or a phannaoeuncally acceptable solvate diereof. 

9. A phannaceudcal composinon comprising a compound of fonnula (I) 
according to claim 1* or a phannaceudcally acceptable salt thereof, or a 
phannaoentically aocq»able solvate thereof, and a phannaceudcally acceptable 

15 caiiiei therefbr* 

10. A mediod far the treatment and/or prophylaxis of hyperglycaemia in a human 
or non-human mammal which comprises administering an effecnve, non-toxic, 
amount of a compound of die general f<mnula (Dt or a phannaceutically acceptable 

20 salt thereof and/or a phannaceutically acceptable solvate thereof, to a hyperglycaemic 
human or non-human mammal in need thereof. 

11. A mediod for the treatment of hypcrlipidaemia, hypertension, cardiovascular 
disease, certain eating disorders, die treatment and/or prophylaxis of renal disease, the 

25 prevention, reversal, stabilisarion or retardation of die progression ci 

microalbuminuria to albuminuria in a human or non-human mammal, which 
comprises administering an effective, non-toxic, amount of a compound of fonnula 
(I), or a phannaceutically acceptable salt thereof and/or a phaimaceutically acceptable 
solvate thereof, to a human or non-human mammal in need thereof. 

30 

12. A compound of fonnula (I)» or a phannaceutically acceptable salt thereof 
and/or a phannaceutically acceptable solvate thereof, for use as an active thera^utic 
substance. 
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13. A compoand of farmula (I)» cir a phannaMudcally acceptable salt Aercof 
anfiArr a phamwcamc^^y flrcgptflKlg Mlvate thgreof, for nse in Ac treatment f 
and/or prophylaxis of hyperglycaemiat hyperlipidaemia, hypertensioiit caxdiovascular 
disease, certain eating disoiderSt the txeatment and/or prophylaxis of renal disease 

5 and/or the prevention, xeveisal, stabilisadon or retardation of the progression of 
microalbuniinuxia to albmmnuna. 

14. Hie use of a compound of foimula (OfOrz phaimaceutically acceptable salt 
(hereof, and/or a phannaceuticaOy aooq)table solvate thereof, for the manufacture of 

10 a medicament fm the treaonent and/or prophylaxis of hyperlipidaemia, hypertension, 
cardiovascular disease or certain eating disorders, the pn^hylaxis of renal disease 
and/or die prevention, reversal, stabilisation or retardadon of the progression of 
microalbuminuria to albuminuria. 

IS IS. An intermediate compound of formula (II) or (m). 
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